This work was conducted in the regional laboratory for food and feed, Agriculture Research Center, Giza, Egypt, in a closed recirculation water system for 12 weeks to determine the effect of replacing 0, 10, 20, 30 and 40% soybean meal and yellow corn in tilapia (Oreochromis niloticus) diets by Distillers Dried Grains (DDGS) with and without enzyme (Ameco Zyme 2x, 0.25g/kg). Therefore, nine isonitrogenous (30% CP) and isocaloric (3200 kcal GE/kg) experimental diets were formulated, D1, repsant the (control). In the other experimental diets, soybean meal and yellow corn mixture was replaced with DDGS at a rate of 10% (D2), 20% (D3), 30% (D4), 40% (D5), 10% DDGS+ Enzyme (D6), 20% DDGS+Enzyme (D7), 30% DDGS+ Enzyme (D8) and 40% DDGS+ Enzyme (D9). A total number of 405 tilapia fry (0.98 g±0.01) were randomly distributed into 27 tanks (60 liters each) at a stocking rate of 15 fry/tank. After 84 days from the experiment start no significant differences (P<0.05) were observed in survival rate, the highest specific growth rate (3.5 %/day) was recorded for fish feed D7, while fish fed D5 showed the lowest value (2.83 %/ day). The best feed conversion ratio (FCR) was occurred when fish fed D6 or D7 while the worst value was recorded by fish group fed D5. Protein efficiency ratios (PER) were found to be high when fish were fed diets containing enzyme. Body crude protein content for fish fed D1, D2, D6 or D7 were significantly higher than the other diets while fish group fed D5 showed the highest significant (P<0.05) body fat content compared to fish fed the other diets. The obtained results refers to the possibilities of replacing soybean meal and yellow corn mixture in the control diets with DDGS up to 20% without enzyme and up to 30% with enzyme addition.
INTRODUCTION
In Egypt aquaculture has developed rapidly in the recent years. Tilapia is one of the most widely cultured species in Egypt. The total aquaculture production of tilapia increased from 24916 metric tons in 1990 to 738645 metric tons/year -1 in 2012 ( GAFRD, 2014) and accounted for 75% of the total production (One million tone year -1 ). In Egypt, a growing number of fish farms are adopting intensive culture technology, increasing the demand for high quality tilapia feed.
Protein is responsible for a large part of the cost of most prepared feeds, so that it is imperative to incorporate only the amount necessary for normal maintenance and growth. Any excess is considered biologically as well as economically wasteful (Erfanullah, 1995) . Soybean meal (SBM) is one of the most studied and widely used as plant protein sources in commercial aquatic feeds for many species, such as tilapia, hybrid striped bass, rainbow trout, Atlantic salmon (Salmo salar) and hybrid sunshi bass (Morone chrysops × M. saxatilis) (Steffens, 1994; Thompson et al., 2008; Furuya et al., 2004; Rawles et al., 2009) . Distillers dried grains with soluble (DDGS) is another ingredient. It is the major non fermentable co-product of fuel ethanol production, and is mostly made from corn grain. Compared to other protein sources, such as soybean meal, DDGS is very competitive on a cost per unit protein basis, highly palatable to fish (Lim et al., 2009) , and does not contain anti-nutritional factors that are present in most pulses. In numerous studies, DDGS has been examined as a potential protein ingredient in fish feed for species such as Nile tilapia Wu et al., 1996; and Lim et al., 2007, channel catfish Webster et al., 1993 ; and rainbow trout (Cheng & Hardy, 2004) . The present study was conducted to evaluate the effect of replacing soybean and yellow corn mixture in the basal diet with Distillers Dried Grains with and without addition enzyme in tilapia diet on growth performance, feed utilization, economical efficiency and body composition of Nile tilapia (Oreochromis niloticus).
MATERIALS AND METHODS

Experimental diets
Nine isonitrogenous (30% crude protein) and isocaloric (3200 kcal GE/Kg) experimental diets were formulated and the proximate chemical composition of these diets is presented in Table 1 . The first is the control diet. In the other eight experimental diets, soybean meal and yellow corn mixture was replaced with DDGS at a rate of 10% (D2), 20% (D3), 30% (D4), 40% (D5), 10% DDGS+ Enzyme (D6), 20% DDGS+Enzyme (D7), 30% DDGS+ Enzyme (D8) and 40% DDGS+ Enzyme (D9). D1  D2  D3  D4  D5  D6  D7  D8  D9  Fish meal  11  11  11  11  11  11  11  11  11  Yellow corn  30  25  20  15  10  25  20  15  10  Soybean meal  30  25  20  15  10  25  20  15  10  DDGS  0  10  20  30  40  10  20  30  40  Wheat flour  12  12.5  13  13.5  14 ingredients were mixed well and made into dry pellets using a laboratory pellet mill (California Pellet Mill, San Francisco, CA, USA). The pellets (1-mm die) were dried for 4 h at 60°C and stored at −20°C until use. 
Experimental Fish and Facilities
Nile tilapia (O. niloticus) fry were obtained from Abbassa hatchery, AbuHammad, Sharkia Governorate, Egypt and transferred to the regional laboratory for food and feed, Agriculture Research Center, Giza, Egypt. Prior to the beginning of the experiment, fish were acclimatized to the experimental conditions and fed commercial diet (30% crude protein) twice daily to apparent satiation by hand for 15 days.
After acclimatization 405 tilapia fry with an initial body weight of 0.98 g were stocked in 27 tanks (60 L each). Three replicate tanks were randomly assigned to each treatment to represent the nine experimental treatments; each tank was stocked with 15 fish. All dietary treatments were tested in triplicate groups where each aquarium was considered as an experimental unit.
All tanks were supplied with de-chlorinated tap water in a closed recirculation water system and were continuously supplied with compressed air for oxygen requirement. A photoperiod of 12 h light, 12h dark (08.00 to 20.00 h) was used. Fluorescent ceiling lights has supplied the illumination. Fish were fed their respective diets by hand one of nine experimental diets for 84 days. Diets at a daily rate of 1.7% of fish metabolic body size (w 0.8 ) was calculated according to Huisman (1976) and divided into two equal amounts and offered two times a day (9:30 and 14.00 h). All fish in each tank were weighed biweekly and the amount of daily allowance feed was adjusted accordingly.
Water temperature, dissolved oxygen, pH, and total ammonia were monitored during the study, to maintain water quality at optimal range for the Nile tilapia. Water temperature was recorded daily at 13.00 h using a mercuric thermometer suspended at 30 cm depth. Dissolved oxygen (DO) was measured daily at 07.00 h using YSI model 56 oxygen meter (YSI Company, Yellow Springs Instrument, Yellow Springs, Ohio, USA) and pH was recorded daily at 09.00 h using a pH meter (Orion pH meter, Abilene, Texas, USA). Total ammonia was measured three times a week according to (APHA, 1992) . All tested water quality criteria were suitable and within the acceptable limits for rearing the Nile tilapia O. niloticus fingerlings (Boyd, 1992) .
At the initiation and termination of the experiment a random sample of five individual fish were sampled from each tank, then oven-dried 105ºC for 24 h, ground, and stored at -20ºC for subsequent analysis. Proximate analysis was conducted on diets and fish samples. Moisture, total lipids, crude protein and ash contents were all determined by the standard (AOAC, 2005) . Dry matter was determined after drying the samples in an oven (105ºC) Van Soest et al., (1991) . Nitrogen-free extract was computed by taking the sum of values for crude protein, crude lipid, crude fiber, ash and moisture then subtracting this sum from 100. The amino acid profile of diets was determined measured by the rise in pH according to the AOAC (2005).
Growth indices
Records of initial body weight (IBW) and final body weight (FBW) of each individual fish were determined in all fish for each aquarium at the initiation and the termination of the feeding trail. Weight gain (WG), specific growth rate (SGR %), feed conversion ratio (FCR), protein efficiency ratio (PER) and protein productive value (PPV) were calculated using the following equations:
, where FBW is final body weight (g); IBW is initial body weight (g); ln = natural logarithmic; t=time in days. FCR=FI /WG, where FI is feed intake (g); PER=WG/protein intake (g). PPV% = protein gain (g)/protein intake (g)×100.
Digestibility Study
After two-months from the experimental start, feces were collected from each aquarium once daily every morning for a one-month period prior to feeding. The feces were collected on filter paper for drying. The collected fecal samples were pooled and freeze-dried prior to analyses for a period for 10 days. The chemical analyses were conducted according to AOAC (2005) . Ash was used as an inter indicator (Lovell, 1989) . Apparent digestibility coefficient (ADC) was determined by using a formula described by Maynard et al., (1979) 
Statistical analysis
The statistical analysis was applied according to Steel and Torrie (1980) on the collected data using a SAS program (2006) . Differences between means were tested for significance according to Duncan's multiple rang test (Duncan, 1955) .
RESULTS AND DISCUSSION
Chemical composition of experimental diets
The Essential amino acids of the experimental diets used in this study are presented in Table ( 3). As shown in this Table no variations are observed among diets formulated for the study.
The lowest contents of lysine amino acid in D5 (which contained 40% DDGS replacement for soybean meal and yellow corn without addition enzyme). Lim et al. (2007) found that Nile tilapia grew bad at low levels of lysine amino acid, when fish fed 400g/kg DDGS diet without lysine supplement. 
Nutrients Digestibility
Data in Table ( 4) indicated that the highest apparent digestion coefficient (ADC) of dry matter (DM) was recorded for D7 (79.52 %) followed by D6 (78.75%) and then D2 (77.07%). The ADC of DM of these groups were significantly (P<0.05) higher than D5 which recorded the lowest value (75.13 %) of average apparent digestion coefficient value of (DM) followed by D8 (75.67%). These results are in agreement with Goda (2008) who reported that adding ginseng G115 (150,200 and 250 mg/kg diet) in Nile tilapia diets improved protein utilization and this may be attributed to that ginseng increase trypsin-like enzyme activates, suggesting higher digestion of containing ginseng herb. Similarly, Qiu et al. (2004) reported that diets supplemented with Chinese herb (TCM) significantly increased growth rate, protease activity in intestine and hepatopancreas, apparent protein, and fat digestibility of Allogynogenetic crucian carp (Carassius auratus). On other hand, Schaeffer et al. (2010) found that feeding of Nile tilapia on 17.5, 20, 22.5, 25 and 27.5 % DDGS in combination of soybean meal and corn did not significantly affected the digestibility of dry matter in Nile tilapia fish. Concerning CP apparent digestion coefficient statistical evaluation of results revealed that the highs CP apparent digestibility was recorded by D7 (91.07%) followed in a significant (P<0.05) decreasing order by D8 (89.57 %); D9 (88.33%), D2 (88.02); D3 (87.78%); D4 (87.21%); D1 (86.31%) and D5 (84.75%), respectively. Schaeffer et al. (2010) found that substitution of soybean meal and yellow corn with DDGS by 17.5, 20, 22.5, 25 and 27.5 % DDGS did not significantly affected the digestibility of crude protein in Nile tilapia diets. Also, Goda (2008) reported that adding ginseng G115 (150,200 and 250 mg/kg diet) in Nile tilapia diet improved protein utilization.
Results of Table (4) also indicated that, the highest significant (P<0.05ADC for ether extract (EE) was recorded for D8 (92.11%) followed by D7 (92.09 %) while D5 recorded the lowest (88.90%) ADC value. Data of table (4) also indicated in general that diets supplemented with lipase enzyme (D7 and D8) showed highest ADC of EE comparing to the other treatments while D5 had lowest ADC of DM, CP and EE comparing to other treatments. On other hand, Schaeffer et al. (2010) found that feeding of Nile tilapia on 17.5, 20, 22.5, 25 and 27.5 % DDGS in combination of soybean meal and corn did not significantly affected the digestibility of fat in Nile tilapia fish.
Growth performance, feed utilization and survival rate
Growth performance, feed utilization parameters and fish survivability for the different treatments are shown in Table (5) . There were no significant differences (P>0.05) between the initial individual weights of the all experimental groups indicating that fish at stocking were homogeneously distributed among treatments and replicates. Significant variations (P<0.05) were observed in the final body weight and average daily gain among the different treatments (Table 5 ). The highest significant (P<0.05) final body weight and average daily gain were recorded by fish fed D6 and D7, while fish fed D5 showed the lowest growth performance values; these may be due to the lower contents of lysine amino acid (D5) as shown in Table (4). Lim et al. (2007) found that Nile tilapia grew bad at low levels of lysine amino acid, when fish fed 400g/kg DDGS diet without lysine supplement. Also Li et al. (2011) found that Nile tilapia showed similar final weight and average daily gain when 40% wheat DDGS replacement for soybean meal and corn without addition lysine supplement in its diets. The present results are in agreement with that obtained by (Shelby et al., 2008) for catfish, (Robinson and Li 2008) and (Lim et al., 2009 ). Specific growth rate (SGR) of fish group fed D6 or D7 significantly higher than that of the all other treatments (P<0.05) followed by D2 and D3, respectively. The lowest SGR values were obtained by D5 where, 40% DDGS soybean and yellow corn mixture was replaced by DDGS without addition enzyme. Lim et al. (2007) found that Nile tilapia fed on diets containing 400g/kg DDGS diet without lysine supplement showed diminished growth and decreased intestinal Specific growth rate. Similar results were also reported by Shelby et al., (2008) and Li et al. (2011) , Robinson and Li (2008) , Lim et al., (2009) and Li et al., (2010) .
As described in Table ( 5) the best feed conversion ratio (FCR) was detected for fish fed D7 and D6 than fish fed with the other diets (P>0.05) and the worst feed conversion ratio (FCR) was detected for fish fed D5. Similar results were obtained by Li et al. (2011) , who found significant decrease (P<0.05) in growth rate and FCR when 40% soybean meal and corn without addition lysine was replaced with wheat DDGS in tilapia diets.
Protein efficiency ratios (PER) of fish fed D7 and D6 were significantly higher than that of all other treatments (P<0.05). The lowest PER values were obtained by fish fed D5 where, 40% of soybean meal and corn without addition enzyme was replaced DDGS in the diet. These results are in agreement with the results of Lim et al. (2007) , Shelby et al., (2008) and Li et al. (2011) for tilapia, Robinson and Li (2008) , Lim et al., (2009) and Li et al., (2010) for catfish.
Fish survival rate was ranged from 96.65% to 100% and did not significantly different among the experimental treatments. The highest survival rates (100 %) were recorded for D2, D4, D7 and D8. However, the lowest survival rates (96.65%) were recorded by fish fed D1, D3, D5, D6 and D9. These results are in agreement with the results of Lim et al. (2007) who reported that the survival rate of juvenile Nile tilapia was not significantly affected by dietary level of DDGS (10, 20 and 40%) as a partial replacements of a combination of soybean meal and corn meal on an equal protein basis. In addition Ibrahim et al. (2012) found that, the replacement of 20% and 30% soybean meal and yellow corn by DDGS with and without addition of ginseng, were not significantly different among the experimental treatments.
Proximate composition of whole tilapia fish
Dry matter, crude protein, ether extract, ash and energy content for Nile tilapia (Oreochromis, niloticus) during the experiment are presented in Table ( 6). The highest value of dry matter was recorded by fish fed D7 (26.78%), whereas the lowest value was noticed for D5 (24.29 %). The highest value of crude protein content was recorded for D6 (62.61 %) followed in descending order by D7 (62.03%), D8 (61.98%), D1 (61.68%) then D1 (61.53%), respectively. While D5 showed the lowest significant (P<0.05) body protein content (59.98%). Lim et al., (2007) reported similar result for whole body protein in Nile tilapia fed diets containing 0, 100, 200, 400 g/kg DDGS diet without lysine supplement and 400 g/kg DDGS diet with lysine supplement. However the decreased protein content in fish fed the 400 g/kg DDGS diet without lysine supplement was attributed to smaller size fish which had less flesh and/ or the imbalance of dietary essential amino acid, such as deficiency of lysine, which may contribute to reduce protein synthesis.
Body fat content of fish fed D5 was significantly higher than that of the other treatments (P<0.05), while the lowest value was found in D1 which was fed the control diet control (D1).
The highest value of body ash content was recorded for fish fed D4 (16.00 %), whereas the lowest value was noticed for D7 (13.99 %).
Economical efficiency
Feeding costs in fish production represent about 70% of the running production cost (Collins and Delmendo, 1979) . Under the present experimental conditions all other costs are constant. The feeding costs to produce one Kg gain in weight could be used for the comparison among treatments. The price lists for experimental ingredients used in the present study are shown in Table (7). The cost of Kg mixed feed and the cost of producing Kg fish gain in LE in the dietary treatments are presented in Table (7) . The present data show that the lowest cost of 1kg diet in this study was obtained by D5 (4.65 LE) followed by D4, D3 and D2 (4.87 LE) whereas the highest cost of 1kg diet was obtained by D6 (5.12 LE) followed by D7 (5.05 LE). The lowest consumed feed (kg) to produce 1kg fish was obtained by D7 (1.10) then D6 (1.11) while the highest value of consumed feed 1kg to produce 1kg fish was obtained by D5 (1.44).The lowest cost of producing Kg fish gain was obtained when fish were reared on D7 (5.56 LE/kg gain), however, the highest cost was recorded by D5 (6.70 LE/ kg gain). The use of plant derived protein sources cheaper than soybean meal could be explored to further reduce the cost of fish feeds (Amaya et al., 2007) .
From the previous results it could the possibility of substituting 20% of soybean meal and yellow corn mixture with DDGS in tilapia diet without addition the enzyme mixture while supplementation the diet with enzymes increased the substitution of soybean meal and yellow corn mixture with DDGS in tilapia diet up to 30%. 
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